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The problem: Automatically advancing the film in 
a spectrograph camera at the correct framing rate 
corresponding to the intensity of the incoming dif-
fracted light. 
The solution: A servo system that uses zero-order 
light as a monitor of the incoming radiation to provide 
an error signal which controls the step advance and 
continuous driving rate of the film through the 
camera. 
How it's done: The zero-order light reflected to 
the photomultiplier within the spectrograph assembly
provides a direct current output which is proportional 
to the light intensity on the photomultiplier cathode. 
The dc output is applied in parallel to a logarithmic 
amplifier, an integrator, and a proportional amplifier. 
The logarithmic amplifier supplies a signal, equal in 
amplitude to the logarithm of the photomultiplier 
output, to channel I of the tape recorder. During 
periods when the light input to the photomultiplier 
is of low intensity, the dc signal to the integrator 
is integrated to provide an increasing stepping voltage 
which is applied to the Schmitt trigger circuit. The 
output from this circuit is fed to the film-drive logic 
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circuit. If after a period .of 3 seconds, the integrated 
voltage is insufficient to trigger the Schmitt circuit, 
an output pulse from the film-drive logic circuit 
actuates relay K I. This action shorts out the integrator 
capacitor, and initiates a new integration period. At 
the same time, a voltage pulse is applied through the 
servo amplifier to drive the film through 1/2 inch of 
travel. This cycle occurs every 3 seconds as long as 
the integrated output is insufficient to trigger the 
Schmitt circuit. 
As the light intensity on the photomultiplier in-
creases, the output of the integrator reaches a higher 
voltage level in a shorter period of time. As a conse-
quence, the Schmitt circuit provides more frequent 
output pulses through the film-drive logic circuit to 
drive the film 1/2 inch and to reset the integrator. 
When the light intensity is sufficient to trigger the 
Schmitt circuit every 0.2 second or faster, the output 
of the film-drive logic circuit energizes relay K2. When 
this occurs, the output from the photomultiplier is 
fed through the proportional amplifier to drive the 
film at a rate proportional to the light intensity. If 
the light intensity drops so that the Schmitt circuit is 
triggered at a rate slower than every 0.2 second, relay 
K2 is deenergized and the film is driven at the pulse 
rate again, with a minimum speed of 1/2 inch every 3 
seconds. 
The output of the servo amplifier drive system is 
applied to the dc torque motor on the film drive
shaft. A dc tachometer, also connected to this shaft, 
provides a rate feedback signal to the servo amplifier 
input when the film is being driven at a proportional 
rate. The tachometer signal is also applied to channel 
2 of the tape recorder as the film-speed indication. 
The film speed can also be controlled by the 
manual film-speed control. With the camera con-
trol switch SI set to OFF, relay K3 is deenergized. 
The pushbutton S2 is held down, and a control 
potentiometer is adjusted to vary the control signal to 
the servo amplifier input. 
Note: 
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